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(I)

wherein R' is H. Ct-C, aikyl. C3-C cycioalkyi or Ci-C, perfluoroalkyl; P? is H. C,-Ct alkyl optwnal y subsbtuted

by OH, C-Ci alkoxy or C3-C« cycloatkyl. or Ci-C, perfluoroalkyl; B3 * C,-C« alkyk Cj-C. aUenyl. CW*

alkynyl, C3-C7 cycloaikyl, C.-C* perfluoroalkyl or (C-C* cycloalkyl)Ci-C« alkyl; R* taken togettier w.th the

nitrogen atom to which it is attached completes a pyrrolidinyl. piperidino. morpholmo. or 4-N-(R -p.perazmyi

group; #. is H, Ci-C* alkyl. ci-C, alkoxy. NRW. or CONR'R'; R« is H. C,-Cj- alkyl (CrC, alkoxyrQj-Cs

alkyl, hydroxy C-C alkyl, <R'R«N)C2-C* alkyl; (R'R-NCOjCi^' alkyl. CONR'R'. CSNR'R' or C(NH)NR R

R' and R« ar each independently H. alkyl. (C-C, alkoxy)C2-C* alkyl or hydroxy C2-C4 alkyl; ana
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'

This invention relates to a series of pyrazolo[4.3-d]pyrimidin-7-ones. which are potent and select.ve

inhibitors of cyclic guanosine 3\5--monophosphate phosphodiesterase (cGMP PDE). hav.ng ut.l.ty ,n a

variety of therapeutic areas including the treatment of various cardiovascular disorders such as ang.na.

hypertension, heart failure and atherosclerosis. „^ .,_ ...

s The compounds of the invention exhibit selectivity for inhibition of cGMP PDEs rather than cychc .

adenosine ^'-monophosphate phosphodiesterases (cAMP PDEs) and. as a consequence of this selective

PDE inhibition. cGMP levels are elevated, which in turn can give rise to beneficial platelet anti-aggregatory

anti-vasospastic and vasotftotory activity, as well as potentiation of the effects of endothelium-der.ved

relaxing factor (EORF) and nitro.vasodilators. Thus the compounds have utility in the treatment of a number

,o of disorders, including stable., unstable and variant (Prinzmetal) angina,, hypertension, congest** heart

failure atherosclerosis, conditions, of reduced blood vessel patency e.g. post-percutaneous transluminal

coronary angioplasty (post-PTCA).. peripheral vascular disease, stroke, bronchitis, chrome asthma, allergic

asthma, allergic rhinitis, glaucoma, and diseases characterised by disorders of gut mot.l.ty. e.g. irritable

bowel syndrome (IBS). A

,5 European patent application EP-A-0201188 discloses certain pyrazolo[4.3-d]pynm.din-7-ones as ad-

'

. enosine receptor antagonists and PDE inhibitors, useful in the treatment of cardiovascular disorders such as

... . , , . _ , »t . .--«c a-p rrither sartiCU 3r!v potent rUc
heari failure or caraiac insutuciency. nuwever ui«3 ^u...hou..vjs d>^ K- /

k

inhibitors, nor are they claimed to be selective inhibitors of cGMP PDE:

The compounds of the present invention are of the formula (I):
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(I)

wherein -

R' is H. C,-C3 alkyl. Cs-Cs cycloalkylorC^Cj perfluoroalkyl; .

40 R2
is H. C-C* alkyl optionally substituted by OH. C,-C, alkoxy or C-C cycloalkyl, or C-C perfluoroa kyi

R3 is C-C alkyl. C,-Cs alkenyl. C-C alkynyl. C-C cycloalkyl. C-C pertluoroalkyl or (C-C cycloalkyl)-

R''5ken
y

t'ogether with the nitrogen atom to which it is attached completes ff pyrrolidinyl. piperidino.

morpholino. or 4-N-(R6 )-piperazinyl group:

45 Rs is H. C-C alkyl, Ci-Cj alkoxy, NR'R', or CONR'R8
;

IL , ro , DiNr .,r
R< is H. C-C alkyl. (C-C alkoxy) C-C alkyl. hydroxy C-C alkyl. (R'R'N)C-C alkyl. (R'R«NCO)C-

C alkyl. CONR'R". CSNR'R" or C(NH)NR'R«;

R' and R« are each independently H. C-C. alkyl. (C-C, alkoxy)C2-C alkyl or hydroxy C-C alkyl,

and pharmaceutical^ acceptable salts thereof. •
•

In the above definition, unless otherwise indicated, alkyl .or perfluoroalkyl groups hav.ng three or . more

carbon atoms may be straight or branched chain. In addition alkenyl or alkynyl groups having four, or more

carbon atoms, or alkoxy groups having three carbon atoms, may be straight or branched chain.

The compounds of formula (I) may contain one or more asymmetric centres and thus they can exist as

enantiomers or diastereoisomers. The invention includes both mixtures and separate ind.v.dual isomers.

The compounds of formula (I) may also exist in tautomeric forms and the invention .ncludes bom

mixtures and separate individual tautomers.

Also included in the invention are radiolabeled derivatives of compounds of formula (I) wh.cn are

suitable for biological studies.
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30

The pharmaceutical acceptable salts of the compounds of formula (I) which contain a basic centre are

acid addition salts formed with pharmaceutically acceptable acids. Examples include the hydrochloride,

hydrobromide. sulphate or bisulphate. phosphate or hydrogen phosphate, acetate citrate, fumarate. glu- .

Se lactate, maleate. succinate and tartrate salts. Compounds of the formula (I) can also provide

pharmaceutically acceptable metal salts, particular alkali metal salts, with bases. Examples
-

include the

sodium and potassium salts.
1

'
, L . * «

A oreferred group of compounds of the formula (I) is that wherein R< is H. methyl or ethyl; R* .s C.-C,

alkyl optionally substituted by OH or methoxy; R3 is C-C, alky I or allyl;.W taken together with the nitrogen

atom to which it is attached completes a piperidino or 4-N-(R') p.perazinyl group; ff ,s H NR'R« or

CONR'R'Tr' is H, C-C, alkyl.'hydroxy C-C, alkyl. CONR'.R'.CSNR'R' orC(NH)NR'R«: and.R' and R«

are each independently K or methyl.
.

A particularly preferred group of compounds of the formula (I) is that wherein R' is methyl; * is n-

propyl R3 is ethyl, n-propyl or allyl; R' taken together with the nitrogen atom to which it is attached

completes a 4-N-(R<) piperazinyl group; R*. is H; and R« is H, C-C* alkyl or 2-hydrcxyethyt.

Especially preferred individual compounds of the invention include: •

•

' .
.

;5.t2.allyloxy-5-(4.methylpipera2iny
.sulph-onyl)phenyl]M-methyr3-n-propy

Py^
^emX'^[4•{2-propyl)piper

i
a^my

[4,3-dlpyrimidin-7-one; .

'

.
• . , . ... .•• ,u

'

5.{
2%thoxy-5.[4.(2-hydroxyethyl)pipera2inylsulphonyl]phenyl}-1-methyl-3-n-propyl-1.^^^

ovrazolo[4,3-d]pyrimdin-7-one; , - ^, fA ^
1-methyl-S-[5-pipera2iny!sulphonyl)-2-n-propoxyphenylh3-n-propyM

.Wihydroi7H.pyrartloi4.Wl-

P>,r

The co^pS
d

or2™eneral' formula (I) may be prepared by .
the reaction of a compound of the

general formula (It):

35

40

o

!1

J 1^ .11
do

45

(wherein R\ R2 and R3 are as previously defined/and Y represents a halogen atom, preferably a chlorine

atom) with a compound of the general formula (III):
*

J

so HN f

(hi)

55
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product (HY),

Compounds of the .general formula (II) may be prepared from compounds ol the general formula (IV):-

70

UN
(IV)

15

20

30

35

(wherein R' R2 and R 3 are as previously defined) by the application of known methods for the introductory'

ou SO,Y group (wherein Y is as previously defined) into an aromatic ring, for example, when Y represents,

a chlorine atom, by the action of chlorosuiphonic acid. at or near u-v..

Wen R3 is a group susceptible to removal under the ch.orosu.phonylat.on conditions, e.g. ally aid

group can be introduced in the fina. stage o, the synthesis. Thus

wherein R3 is H and R' and R2 are as previously defined. wh,ch .s .obtainable by Pd -media.ed

ZZcL Z the O-ally. ana.ogue as iHus.rated by. Example 25. is chlorosulphonylated to provide

2 mp und of the genera. Lmu.a (il). wherein Y is CI. R3 is H. and R' and R2 " J^1?
latter is then reacted with the appropriate amine (III) to afford a compound of the general formula (I),

wlerein R3 is H and R'. R2
. * and are as previously defined, which is finally C-a.kyla.ed to. furn.sh a

TompTund o ihe general formu.aO). wherein R". R'. R3
. » and R* are as defined for formu.a liyTte

Scvlaton may be effected under standard conditions using the appropriate alky, hal.de. e.g. ally! brom.de.

fn the presence of a base such as potassium carbonate, in a suitable solvent, e.g. 2-butanone. at the ref.ux

Se^SToT i. re«fcn mixture. Alternatively, the a.kylation may be ach.eved under conventual

"TS^^cSnpo-nd.- of formu.a ,.V) which may be incompatible with the chlorosul-

Pho y.aton reaction conditions, e.g. those wherein * is hydroxy C,-Cs alky.. the

protected with an acyl group such as acety. or benzoyl. Said protecting group .s subsequently amoved at

Se final sTage of the synthesis, under- standard base hydrolysis conditions, to give compounds o the

tne i.nai stage o. ™ iyu « , 5 defined for formula (I).

. general formula (I) wherein R2 is hydroxy C.-Cs alkyl. and R .
R

.
h ano n a e

.

he
These .after compounds may a.so be obtained incidentally, as by-products. £« £^^
corresponding alkoxy analogues, i.e. compounds of the general formula (IV) wherein R .s C, S

'

»k«««

S alky., fonowed by reaction of the crude product with the required am.ne (III), as ..lustrated by Example

48
"

Compounds of the genera, formula (IV) may be prepared from compounds of the general formula (V):

40

45

50

(V) (VI)

55

(wherein R'. R2 and R3 are as previous* defined) by the app.icaton .
now* eyeJJ^jJ^JJ

pyrimidinone.ring formation. Thus, for example, the cyclisat.on may be^"^J^^J^
a base such as sodium hydroxide or potassium carbonate, opt.on.lly -n the presence of hydrogen peroxide.

5
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in an ethanbl-water medium at reflux temperature for 2-40 hours. Under these conditions the related, nitrite,

of general formula (VI). wherein R\ R'and R 3 are as previously defined, may also.be employed as the

Pr

Tn Tri alternative cyclisation procedure, compounds of the general formula (IV) may be obtained by,

treatment of (V) with polyphosphoric acid at or near 140°C for 6-18 hours. .

'

Compounds of the general formulae (V) and (VI) may be prepared from compounds of the general

formulae (VII) and (VIII) respectively:

(0

»s

20
(V") ••:

. (VIII)'

(wherein R1 and R' are as previously defined) by reaction with a compounds of general formula (IX):

25 _„3 ...

30

35 (wherein R3 and Y are as previously defined).
-nnhaHr

. The reaction is generally carried out using an excess of (IX) in the P^nceof""^^''f"*
tertiary amine such as triethylamine to act as scavenger for the ac.d by-product (HY). optionally in the

presence of a catalyst such as 4-dimethyiamino-pyridine. in an inert solvent such as dichloromethane at 0 C

10 2

ThV°4irfesTformula (III), the aminopyrazo.es of formulae (VI.) and (VII.) and^the acy. hajdes of

formula (IX). when not commercially available, can be obtained by conventional synthetic P^u™^"
'accordance with literature precedent, from readily accessible starting materials us.ng standard reagents and

reM
Srn^Te

S

compounds of the genera. formu.a (.). wherein R' taken

to which it is attached completes a 4-N-^-piperazinyl group, and R« ,s as prevuusly^
hydrogen, may be prepared directly from the corresponding 4-N-unsubst.tuted p.peraz.ne analogue mat s

a compound of the general formula (I) wherein R' is hydrogen, using appropnate standard synthetic

^Tthe above reactions are entirely conventional and appropriate reagents and conditions for their

performance can readily .be established by reference to standard text books and^V^S^Si-
hereafter. Alternatives and variations will also be eviden* to the person stalled .n the art to enable all the

.

compounds defined by formula (I) to be prepared. .

. fniinwinn

The biological activities of the compounds of the present invention were determ.ned by the fol.ow.ng

test methods.

Phosphodiesterase activity

Compound affinities for cGMP and cAMP PDEs are assessed by determination of their ICS0 values (the

40

45

50

55
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concentration of inhibitor required (or 50% inhibition of enzyme activity,. The PDE enzymes are .so ated

from rabbit platelets and ratkidney. essentially by the method of W.J. Thompson g
(B^tern, 197m

311) The calcium/calmodulin (Ca/Carn)-independent cGMP PDE and the cGMP-.nh.b.ted cAMP PDE

enzymes are obtained from rabbit platelets whilst, of the four major PDE enzymes of the rat kidney he

s Ca'CAM-dependent cGMP PDE (fraction I) is isolated. Assays are performed using a mod.ficat.on of the

-batch" method of W.J. Thompson and M.M. Appleman (Biochem.. 1979. 18.-5228). Results from these

tests show that the compounds of the
:

present invention are potent and selective inhibitors of both cGMP

PDEs. " •/

io Platelet ahti-aggregatory activity '

This is assessed by the determination of a compound's ability to inhibit platelet aggregation, in vitro

. induced by platelet activating factor (PAF). and to potentiate the platelet antiaggregatory action jn.vjtro of

activators of guanylate cyclase such as nitroprusside and EDRF. Washed platelets are prepared essentially

by the method of J.F. Mustard at al. (Methods in Enzyme*.. 1989. 169. 3) and aggregation ,s ^term.ned

using standard turbidimetric techniques as described by G.V.R. Born. J.. Physiol. .(Lond). 1962. 162. 67P.15

Antihypertensive activity , .

This is assessed following intravenous or oral administration of a compound to spontaneously hyperten-

sive rats. Blood pressure is recorded via a cannula implanted in the carotid artery of either consc.ous or

anaesthetised animals. „„„,;„., „,

For administration to man in the curative , or prophylactic treatment of ang.na. hypertension or

congestive heart failure, oral dosages of the compounds will generally be in the range of from 4-800 mg

daily for an average adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules

contain from 2-400 mg of active compound, in a suitable pharmaceutical^ acceptable veh.cle or earner for

administration in single or multiple doses, once or several times per day. Dosages for intravenous, buccal or

sublingual administration will typically be within the range of from 1-400 mg per single dose as required. In

practice the physician- will determine the actual dosing regimen which will be most suitable for an mdiv.dual

patient and .it will vary with the age. weight and response of the particular patient. The above dodges are

exemplary of the average case but there can be individual instances in which h.gher or lo-.ver oosage

ranges may be merited, and such are within the scope of this invention.
,

For human use. the compounds of the formula (I) can be administered alone, but will generally be

administered in admixture with a pharmaceutical carrier selected with regard to the .ntended route of

administration and standard pharmaceutical practice. For example, they may be administered ora ly,

buccally or sublingually. in the form of tablets containing excipients such as starch or lactose, or in capsules

or ovules either, alone or in admixture with excipients. or in the form of elixirs or suspensions contam.ng

flavouring or colouring. agents. The compounds may also be injected parenteral^, for example intra-

venously; int/amuscularly. subcutaneously or intracoronarily. For parenteral administration, they are best

used in,the form of. a sterile aqueous solution which may contain other substances, for example enough

raits or glucose to make the solution isotonic with blood.

Thus in a further aspect the invention provides a pharmaceutical composition comprising a compound

of the formula (I), or a pharmaceutically acceptable salt thereof, for use in medicine, part.cularly for the

treatment of. angina, hypertension or congestive heart failure, in a human being.

The invention further includes the use of a compounds of the formula (I), or a pharmaceut.cally

acceptable salt thereof, for the manufacture of a medicament for the treatment of stable, uns able and

variant (Prinzmetal) angina, hypertension, congestive heart failure, athersclerosis. stroke, per.pheral vascular

disease, conditions of reduced blood vessel patency e.g. post-PTCA. chronic asthma, bronch.t.5. allergic

asthma/allergic rhinitis, glaucoma, or diseases characterised by disorders of gut motility, e.g. IBS,

The preparation of the compounds of the invention will now be more particularly illustrated by reference

to the following experimental Examples. The purity of the compounds was routinely mon.tored by thin layer

chromatography (TIC) using Merck Kieselgel 60 F„. plates. 'H-Nuclear magnetic resonance spectra were

• recorded using a Nicolet QE-30Q spectrometer and were in all cases consistent w.th the proposed

structures'.

55 r - '•

EXAMPLE 1

'

1-Methyl-3-n-propylpyrazoie-5-carboxyjic acid ethyl ester

20

2S

30

3S

40

45

50
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A mixture of 3-n-propylpyrazole-.5-carboxylic acid ethyl ester (24.1 g. 0.132 mol) (prepared by the

method of Chem Pharm. Bull... 1984, 32. 1563) and dimethyl sulphate (16.8 g. 0.133 mol) were heated.to

90*C for 25 hours. The mixture was dissolved in dichloromethane and .the solution washed with sodium

carbonate solution. The organic phase was separated, dried (MgSO.) and evaporated under vacuum to give

a solid. Chromatography on silica gel (300 g). eluting with dichloromethane gave the product as a colourless

oil (20.4 g. 79%). Rf 0.8 (silica: dichloromethane, methanol, acetic acid: 80:20.1).

EXAMPLE 2

,0 1
-Methyl-3-n-propylpyrazole-5-carboxylic acid

1.Methyl-3-n-propylpyra2ole-5-carboxylic acid ethyl ester (20.2 g. 0.10 mol) was suspended in 6N

aqueous sodium hydroxide solution (50 ml. 0.30 mol). The mixture was heated to 80 C for 2 hours then

(Muted with water (50 ml) and acidified with concentrated hydrochloric acid (25 ml). FMtration gave the

,s c^oxy^acid as pale brown crystals ,12.3 g. 7,%). m.p.. 150-154" C. Found: C.56.99: H.725; N.16.90.
.

C a H, 2N 2Q 2 requires C.57.13: H.7.19; N.16.66%.
'

EXAMPLE 3
' •

20 i Methyl-4-nitro-3-n-propylpyra2Qle-5-carboxylic acid

l-Methyl-3-n.propylpyrazole-S-carboxylic acid (12.1 g,0.072 mol) was added portionwise to a mixture of

oleum (13 ml) and fuming nitric acid (11 ml), keeping the temperature below 60 C. After the addition, the

mixture was heated at 60 *C overnight and then cooled to room temperature before being poured onto ice.

as Filtration of the precipitate gave the nitropyrazole as a white solid (11.5 g. 75%). m.p. 124-127 C. Found:

C.45.43;H,5.22:N.19.42. CsHnNjOi requires C.45.57; H.5.20: N.19.71%.

EXAMPLE 4

30 ,l-Methyl-4-nitro-3-n-propylpyra2ole-5-carboxamide

1 -Methyl-4-nitro-3-n.propylpyra2ole-5<arboxylic acid (113 g. 0.053 mol) was added to thionyl chloride

(50 ml) and the resulting mixture heated under reflux for 3 hours. The reaction mixture was then cooled and

'

excess thionyl chloride removed by evaporation under vacuum. The oily residue was dissolved in acetone

35 (50 ml) and the solution cautiously added to a mixture of ice (50 g) and concentrated aqueous ammonium

hydroxide solution (50 ml). The precipitate was collected by filtration to provide the pyrazolecarboxamide as

a pale yellow solid (8.77 g. 78%). m.p. 14M43
-

C. Found: C.45.22; H.5.71: N.26.12. C.H.jN.O, requires

C.45.28: H.5.70: N,26.40.%:

40 EXAMPLE 5

4-Amino-1 -methyl-3-n-propylpyrazole-5-carboxamide -

l-Methyl-4-nito-3-n-propylpyrazole-5<arboxamide (3.45 g. 16.2 mmol) and stannous chloride dihydrate

45 (184 g 81 mmol) were suspended in ethanol and the mixture heated under reflux for 2 hours. The resulting

solution was cooled to room temperature, basified to pH 9 by the addition of 2N aqueous sodium hydroxide

solution and extracted with dichloromettiane (3 x 150 ml). The organic extracts were combined, dried

"
- (MgSO.) and evaporated under vacuum. Trituration of the residue with ether gave the am.nopyra20le.as an

off-white solid (2.77 g. 94%). m.p. 98-10r C. Found: C.52.84; H.7.81: N.30.38. C 8H„N.O requires C.52.73:

50 H.7.74; N.30.75%. . . . „

EXAMPLE 6 .

•

55

4-(2-Ethoxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide

A solution of 2-ethoxybenzoyl chloride (6.1 g. 33.0 mmol) in dichloromethane (50 ml) was added to a

stirred solution of 4-amino-i-.nethyl-3-n-propylpyra20le-5-carboxamide (3.0 g. 16.4 mmol). 4-

dimethylaminopyridine (0.02 g. 0.164 mmol) and triethylamine (3.34 g. 33.0 mmol) in dichloromethane (50

8



EP 0 463 756 A1

ml) at 0*C The resulting mixture was allowed to warm to room temperature and stirred for a further 2

hours The solvent was evaporated under vacuum, the residue dissolved in a 19:1 mixture of d.ch-

or metlane an lhano. (250 ml), and then ,he solution washed with 1 N hydrochloric acid (100 miy. dried

MgSO.) and evaporated under vacuum.. The crude material was chromatography on s.lica gel (200 g)

eluting with a 97:3 mixture of dichloromethane and methanol, to give a pink solid; crystalhsa on from ethy.

ace'alhexane gave the pyrazole-3-carboxamide as a pa.e pink solid (2.2 g. 40%). m.p. 153-155 C. Found:

C.61.6S: H.6.77; N.16.95. CH^N.O, requires C.61.80: H.6.71; N.16.96%.

EXAMPLE 7

5-(2-Ethoxyphenyl)-1-methyl-3-n-proPyl-1.6-dihydro-7H-pyrazolol4,3-d
1pyrimidin-7-one

4.(2-Ethoxyben2amido)-l-methyI-3-n-ProPylpyra2ole-5-carboxamide
(223 g. 0.676 mo.) was added por-

tionwi e to a solution of sodium hydroxide (54 g. 1.35 mol) and 30% hydrogen peroxide ^,on (224 m.) n

, 5 water (2000 ml). Ethanol (700 ml) was added and the resulting m,x.ure heated under reflux for 2 5 hours

cooled then evaporated under vacuum. The resulting solid was treated with 2N hydrochloric^ (380 ml),

Xtt rna, coc'ing. and the mixture was extracted with dichloromethane (1 x 700^ x 200 m
;J

combined organic extracts were washed successively with saturated aqueous sodium carbonate solution (3

x 400 ml) and brine (300 ml), then dried (Na 2 SO.) and evaporated under vacuum •

^ .

20 Chromatography of the residue on silica gel (1000 g). using-, methanol-m dichloromethane elu.ion

gradient (0-1%). followed by trituration of the crude product with ether (300 ml), gave the mie compound as

I colourless solid (152.2 g, 72%). m.p! 143-,46- C. Found: C.65.56; H.6.44; N.18.14. C„H IO N.O, requires.

C.65.36; H.6.45: N,17.94%.

25 EXAMPLE 8
'

5.(5-Chlorosulphonyl-2-ethoxyphenyl)-l^

5-(2-Ethoxyphenyl)-1-methyl-3-n-propyl-1 .6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-one (10.0 g. 32.1

30 mmol) was added portionwise to chlorosulphonic acid {20 ml) at 0 C under a nitrogen atmosphere. After

being stirred overnight, the reaction solution was cautiously added to ice-water . (150 ml) and the aqueous

mixture extracted with a 9:1 mixture of dichloromethane and methane! (4 x 100 ml). The ,:omb,ned
i

extract*

were dried (NaaSO.) and evaporated under vacuum to give the required sulphonyl chlor.de as a white solid

(12.8 g. 97%). m.p. 179-181
*

C. Found: C.50.07; H.4.71: N.13.29. C„H, 9OUOt S requires C.49.70: H.4.66.

35 N.13.64%.

EXAMPLE 9

. S-R-Ethoxy-S-^-cattamoylpipe^

. 40 pyrimidin-7-one

4-Carbamoylpiperidine (703 mg. 5.50 mmol) was added to a stirred suspension of 5-(5-chlorosulphonyl-

2-ethoxyphenyl)-1-methyl-3-n-propyl-1.6-dihydro-7H-pyrazolol4.3-d]pyrimidin-7-one (750 mg. 1.80 mmol) in

ethanol (50 ml) at room temperature. The resulting, mixturewas stirred for 4 days before remonng the

solvent by evaporation under vacuum. The residue was dissolved in a 9:1 mixture of d>chloromethane and

methanol (100 ml) and the solution washed with saturated aqueous sodium carbonate solut.on (lOOTml) The

aqueous phase was further extracted with dichloromethane-methanol mixtures (3 x 100 ml) and an ne

organic fractions were combined, dried (MgSO.) and evaporated under vacuum to g.ve a solid^Cry*

lisation from a mixture of methanol-dimethylformamide gave the title sulphonamide as an °«™ ^d

(446 mg. 49%). m.p. 274-276°C. Found: C.55.36; H.6.01; N.16.65. C„H„N ( OsS requ.res C.55.08; H.5.83.

N.16.75%.

EXAMPLES 10-15

45

59

55 The following compounds were prepared by the procedure of Example 9 using the appropriate amine.

9
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10

F.cO
UN

Me

N

\
N

1
Me

E

75

.o
»

% yield m.p.

( C)

Analysis %

^'rhoorpt'i r*Al in brackets)

C H N

20

25

10 161-162 54.82 6.13 17.95

(54.77 6.13 18.25)

30

35

11 79 194-196 54.63 6.47 16.50

(54.75 6.39 16.65)

40 12

\_-/

88 187-189 55.61 6.23 17.74

(55; 68 6.37 17.71)

45

50

55

10
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5 13 /"A 21 187-188 57 . 48

(57.35

6.74 16.47

6.82 16.72)

;5

14 74 209-212 57.64

(57.35

6.66 16.81

6.82 16.72)

20

25

15 N NCSNH
2

18 229-230 51.25

(50.85

.5.56 18.92

5.63 18.87)

30

35

EXAMPLE 16

-

5. (2-EthoXy-5-[4-(methylthi^^

pvrazolo[4,3-d]pyrimidin-7-one hydroiodide

C.41.75; H.4.88; N,14.82%.

40

45

50

EXAMPLE 17

5. {2-Ethoxy^
[4,3-djpyrimidin-7-one hydroiodide

!W2-EthoXv-5-[4-methytthioimidoy»

t^£l£uL.7<*.& (0.5 g. 0.75 mmol) was added to a^^££2£Z
Methanol (20 ml) and the mixture stirred at room temperature tor 18 hours. ™.

*™J"--**
' ^'fto

requires C.42.86; H.5.16; N.17.39%.

55 EXAMPLE 18

1
•Methyl-4-(2-n-pfopoxyben2amido)-3-n:propyipyra20le'5-carboxamide

11
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10

15

20

This amide was prepared from 2-n-propoxybenzoyl chloride following the procedure -described in

Example 6 arid was', obtained as a pink solid (63%), m.p, 148-149°C. Found: C.62.97;- H.7.00; N.,16.29.
.

C>8H2 *N 403 ; requires C.62.77; H.7.02: N.16.27%.

-5 EXAMPLE 19
'

m i-Methyl-5-(2-n-propoxyphenyl)-3-n-propyl-l.6-dihydro^

1-Methyl-4-(2-n-proFOxybenzamido)-3-n-propylpyra20le-5-carboxamide (0.34 g, 0.99 mmol) was added

to a stirred mixture of 30% hydrogen peroxide solution (1.0 ml), potassium carbonate (0.54 g, 3.92 mmol),

water (10 ml) and ethanol (5 ml). The mixture was heated under reflux for 38 hours and then evaporated

under vacuum. The residue was suspended in water (20 ml), then the mixture acidified with 2N hydrochloric

acid and extracted with dichloromethane (3 x 20 ml). The extracts are combined, dried (Na 2 SO*) and

evaporated under vacuum. The resulting residue was chromatographed on silica gel (6 g). using a methanol

in dichloromethane elution gradient (0.0-1.0%), to give an oil. successive trituration of which with ether gave

the required product, as a white solid (0.19 g, 59%), m.p. 1 1 1-1 14°C. Found: C.56.26: H.6.92; N.17.15.

CUK22N4C2 requires C.G6.23; H.6.80; N,l7.i/%.

EXAMPLE 20

5-(5-Chlorosulphonyl-2-n^

This sulphonyl chloride was prepared from 5-(2-n-propoxyphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7H-

. pyra20lo[4 1
3-d]pyrimidin-7^ne following the procedure of Example 8 and was obtained as a white solid

25 (92%). Found: C.51.26; H.5.02; N.12.90. CuHs^lNcOiS requires C.50.88; H.4.98; N,13.19%.

EXAMPLE 21 >

'
• i.Methyl-5-[5-(piper^

30 7-one . -

This sulphonam.de was prepared from piperazine and 5-(5-chlorosulphonyl-2-n.propoxyphenyl)-1-

methyl-3-n-propyl-1,6^ihydro-7H.pyra2olo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and

was obtained as a white solid (70%). m.p. 185-186°C. Found: C.56.17; H.6.38; N.17.65. C22 H30 N 5 O.S

35 requires C.55.67; H,6.37; N.I 7.71%.

EXAMPLE 22 /

5-{5'[4-(2-Hydroxyethyl)pipera2inylsulphonyl]-2-n-propdxyphenyl}-

40 pyrazolo[4,3-d]pyrimidin-7-one

. This sulphonamide was prepared from N-(2-hydroxyethyl)piperazine and 5-(5-chlorosulphonyl-2-n-pro-

. Poxyphenylh1-rnethyl-3-n-propyM.6-dihydro-7H-pyra2olo[4.3-dlpyrimidin-7-one
following the Procedure of

Example 9 and was obtained as colourless needles (66%). m.p. 158-1 S^C. Found: C.55.83: H.6.5B:

45 N.16.13. Cj4H 3< NsOsS requires C.55.58; H.6.61; N.16.20%.

EXAMPLE 23

so

55

4-(2-AI1yloxyben2amido)-1-methyl-3-n-propylpyra20le-5-carboxamide

A solution of 2-allyloxybenzoyl chloride (3.93 g. 0.02 mol) in dichloromethane (20 ml) was added

dropwise to a stirred, partial solution of 4-amino-1-methyl-3-n-propytpyrazole-5-carboxam.de(3.64 q.o.oz

mol) in pyridine (50 ml), and the resulting mixture stirred at room temperature overnight .n a dry

atmosphere. The solvent was evaporated under vacuum and the residue partitioned between d.ch-

loromethan (50 ml) and saturated aqueous sodium carbonate solution (50 ml). ^organic layer^was

separated and the aqueous layer exhaustively extracted with further dichloromethane. The combined-

organic solutions were washed with 2M HCI (3 x 30 ml), then brine (1.x 30 ml), and dried (Naj SO,).. After

filtration and evaporation under vacuum of the filtrate, the crude product was crystallised from ethyl acetate

12
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to give the title compound (4.525 g. 66%). m.p. 132-134" C. Found: C.63.49; H.6.42; N.16.33. C, 8 H22 N 40 3

.•equires C.63.14: H.6.48; N.16.36%.. .

EXAMPLE 24

5

5.(2-AllyloxyphenylH-methyl-3^

A mixture of 4-{2-ailyloxybenzamido)-1-methyl-3-n-propylpyrazole-5-carboxamide (1.2 g. 0.0035 mol),

sodium hydroxide (0.70 g. 0.018 mol). water (34 ml) and ethanol (8 ml) was refluxed for 5 hours. After

jo cooling, the solution was exhaustively extracted' with ethyl acetate. The combined extracts were washed

with brine (30 ml), dried (Na2 SCU); filtered and the solvent evaporated under vacuum to give a crude

product which was crystallised from ethyl acetate/hexane to afford the .title compound (0.476 g. 37%), m.p.

1 16-1 19" C. Found: C.67.00; H.6.21; N.17.23. C, 8 H 20NiO 2 requires C.66.65; H.6.21; N.17.27%.

;s EXAMPLE 25- •

5-(2-Hyoroxypnenyi)-1-iii einyl-3-n-propyi- 1 ,o-ui'tyuiu-/ 1 lyyci^v.^^.v ijmj — '
,

.

A mixture of 5-(2-aHyloxyphenyl)-1-methyl-3-n*propyt-1,6-dihydro-7H-pyra20lo[4,3-d]pynmidin^

20 (0.25. g, 0.0008 mol), phenol (0.145 g. 0.0015 mol), piperidine (0.131 g. 0.0015 moi) and tetrakis-

. (triphenylphosphine)palladium(O) (0.046. g. 0.00004 mol) in absolute ethanol (5 ml) was refluxed overnight

under nitrogen. The mixture was allowed to cool, the solvent evaporated under vacuum and the residue

' dissolved in ethyl-acetate (40 ml). This solution was washed with water (3 x 10 ml), 1M HCl (3 x 10 ml) and

brine (1x10 ml). After drying (Na2 SO*) and filtration, the filtrate was evaporated under vacuum to give the

25 crude product. .The title phenol (0.021 g. 10%) was. obtained after trituration with diethyl ether and

crystallisation from ethyl acetate/pentane. m.p. 233-238' C. Found: C.63.17; H.5.65; N.19.52. C l5 H 16 Na02

requires C.63.36; H.5.67; N,19.71%.

EXAMPLE 26

30

5-(5-Chlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyi-1 t
6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one

5-(2-Hydroxyphenyl)-1-methyl-3-n-propyl-1 (
6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one (0.239 g.

0.00084 mol) was added, in portions, to stirred chlorosulphonic acid (3' ml) cooled to 0 C under a nitrogen

3S atmosphere, and the resulting deep red solution stirred at room temperature for 18 hours. The reaction

mixture was then added dropwise, with care! to stirred ice/water to give a brown solid. The latter mixture

was extracted with dichloromethane (3 x 30 ml), the combined extracts dried (Na 2 SO*) and filtered, and the

filtrate evaporated under vacuum to give a brown solid (0.24 g. 75%), used in the next step without further

purification; Rf 0.3 (silica; dichloromethane, methanol; 95:5).

40

45

50

55

EXAMPLE 27
'

5-[2-Hydroxy-5-(4-methyIpiperazinylsu^^

pyrimidin-7-one

A solution of 5-(5-chlorosulphonyl-2-hydroxyphenyl)-1-methyl-3-n-propyl-1 ,6-dihydro-7H*pyrazolo[4,3-d]-

pyrimidin-7-one (0.235 g. 0.0006 mol) and N-methylpiperazine (0.5 ml. 0.0045 mol) in ethanol (40 ml) was

stirred at room temperature for 18 hours. The solution was evaporated under vacuum and the residue

partitioned between ethyl acetate (40 ml) and water (40 ml); The fine precipitate was filtered off, washed

with water then ethyl acetate, and crystallised from ethyl acetate/DMF to give the title compound as an off-

white powder (0.260 g. 49%). m.p. 283-284* C. Found: C53.53; H.5.89; N.18.40. CaoHjsNiOrS requires

. C.53.80; H.5.87; N.18.82%;

.
EXAMPLE 28 >

5-[2- Allyloxy-5-(4-methy1pipera2inylsu1phony1)pheny1> 1 -methy1-3-n-propy I- 1 ,6-dihydro-7H-pyrazolo[4,3-d]-

pyrimidin-7-one *
'

13
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'

Ally! bromide (0.02 ml, 0.00023 mol) was added to a stirred suspension of 5-[2-hydroxy-5-(4-methyl-

pipera2iny!3ulphonyl)phenyl]-1-methyI-3-n.propyl-l ,6-dihydro-7H-pyra2olo[4,3-d]pynmidin-7-one (0.103 g,

0.00023 mol) and potassium carbonate (0.032 g, 0.00023 mol) in 2-butanone (10 ml) and the mixture heated

under reflux for 8 hours. After cooting, the, reaction mixture was evaporated under vacuum and. the residue

s suspended in water (20 ml). The aqueous suspension, was extracted with ethyl acetate (3 x 20 ml), the

combined extracts dried (Na 2 SO<) and. after filtration, evaporated under vacuum to give an oil. Column

chromatography on silica gel (2 g) using a methanol in dichloromethane elution gradient (0-3%). followed by

evaporation under vecuum of appropriate fractions, gave a semi-solid which was dissolved in acetone;

evaporation under vacuum of the solution gave the title compound (0.011 g, 10%). m.p. 15M53' C, Rf 0.5

io (silica; dichloromethane, methanol; 95:5), m/e 487 (M* + 1). ...

EXAMPLE 29

4-(2-Ethoxyben2amido)-1,3"dimethylpyra2ole-5-carboxamide

75

This amide was prepared from 4-amino-.1,3-dimethylpyrazole-5-carboxamide (prepared by the method

of J. Med. Chem 1987, 30. 01), fclicwir.g the procedure of Example 5, and was obtained as a white solid

(81%), m.p. 178-181°C. Found: C.59.89: H.6.05; N, 18.44. CsHuNiOa requires C59.59; H.6.00; N.18:53%.

20 EXAMPLE 30

S^- Ethoxyphenyiyi^'dimethyl-I.e-dihydro^H-pyrazolo^.S'dlpyrimidin^-one

4-(2-Ethoxyben2amido)-1,3-dimethylpyra2ole-5-carboxamide (1.6 g, 5.29 mmol) was added to poly-

25 'phosphoric acid (50 g) and the mixture heated to 140°C for 6 hours. The solution was cooled, poured into

ice-water (100 ml), and then the mixture was basified with 10% aqueous sodium hydroxide solution and

extracted with dichloromethane (3 x 100 ml). The organic extracts were combined, dried (MgSCU) and

evaporated under vacuum. The residue was chromatographed on silica gel eluting with a 97:3 mixture of

dichloromethane and methanol. Crystallisation of the crude product from aqueous ethanol gave, the title

30 compound as a colourless solid, m.p. 201-204°C Found: C.63.43; H.5.57; NJ9.35. C, 5 H lfi N40 2 requires

C.63.36; H.5.67; N,19.71%.
'

EXAMPLE 31

35 5-(5-Chorosulphonyl-2-ethoxyphenyl)0,3-dimethyl-1.6-dihydro-7H-pyra20lo[4 t
3-d]pyrimidin-7-one ..

This sulphonyl chloride was prepared from 5-(2-ethoxyphenyl)-1,3-dimethyl-1 .6-dihydro-7H-pyrazolo-

[4 t
3-d]pyrimidin-7-one. following the procedure of Example 8, and was obtained in quantitative yield as a

white solid. Rf 0.3 (silica:ether). It was used without further purification.

40

EXAMPLES 32-34

The following compounds were prepared from 5-(5-chlorosulphonyl-2-ethoxyphenyl)-1.3-dimethyl-1.6-

dihydro-7H-pyra2olo(4,3-d]pyrimidin-7-one and the .appropriate amine following the procedure of Examples

45 9.

14
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Example s yield m.p.

(°G)

Analysis %

(Theoretical in brackets)

C H N

32 68 225-226 53.88 5.81 18.42

(53.79 5.87 18.82)

33 68 240-242 53.07 .
5^77 19.27

(52.76 5.59 19.43)

34

V—

'

62 228-229 53.23 5.87 17.72

(52.93 5.92 17.63)

EXAMPLE 35

4-Nitro-3-n-propyIpyrazole-5-carboxylic acid

3-n-Propytpyra20le-5-carboxync acid (prepared by the method of Chem. Pharm. Bull. 1984, 32, 1568 .

was nitrated following the procedure of Example 3. to give the title compound as a colourless solid (75 *).

m.p. 169-173°C. Found: C.42.35; H.4.56: N.21.07. C7H9N3O* requires C.42.21; H.4.55; N.21.10/..

15
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EXAMPLE 36 ,^

4-Nitro-3-n-propylpyra2oie-5'Carboxamide _

'

5 A mixture of 4-nitro-3-n-propyfoyrazole-5-carboxylic acid (7-8 g. 39.2 mmol) and thionyl chloride (35 ml)

was heated under reflux for 3 hours. The solvent was removed by evaporation under vacuum and the solid

residue was added portionwise to aqueous ammonium hydroxide solution (40 ml) at 0°C. The mixture was

then diluted with water (60 ml) and extracted with a 9:1 mixture of dichloromethane and methanol (3 x 100
,

ml). The organic fractions were combined, dried (MgSO*) and evaporated under vacuum, and the residue

io crystallised from ethanol to give the carboxamide as a colourless solid (1.0 g. 13%), m.p. 202-206°C.

Found: C.42.35; H.5.01: N.28.38. C 7 Hi 0N*O 3 requires C.42.42; H.5.09; N.28.27%.

EXAMPLE 37

J5 4-Amino-3-n-propyipyrazole-5-carbcxamide

A solution of 4-nitro-3-n-propylpyra2ole-5-carboxamide (198 mg, 1 .0 mmol) in methanol (5 mi) was

added dropwise to a mixture^ sodium borohydride (i 13 mg, 2.97 mmol), 10% palladium on carbon (5 mg)

and water (3 ml). The mixture was stirred at room temperature for 3 hours, filtered and the solvent removed

20 by evaporation under vacuum. Crystallisation of the residue from ethyl acetate-methanol gave the. title

compound as an off-white solid (61 mg, 36%), m.p. 196-201°C. Rf 0,4 (silica; dichloromethane. methanol,

ammonium hydroxide; 90:10:1). Found: C.48.96; H.6.98; -N.32.08. C,H 12 N*0 requires C.49.98; H.7.19;

N.33,31%.

25 EXAMPLE 38

'4-(2-Ethoxyben2amido)-3-n-'pfopylpyra2ole-5-carboxamide

The title amide was prepared from 4-amino-3-n-propylpyrazoIe-5-carboxamide following the procedure

30 of Example 6. and was obtained as a white solid (64%), m.p. 209-21 1°C. Found:- C.60.73; H.6.41; N.17.80.

CuH20NiO 3 requires C.60.74; H.6.37; N,1771%.

EXAMPLE 39
"

35 5-(2'Ethoxyphenyl)-3-n-propyl-1,6-dihydro-7H-pyra2olo[4 )
3-d]pyrimidin-7-one

The title compound was prepared from 4-(2-ethoxyben2amido)-3-n-propyl-pyra2ole-5-carboxamtde fol-

lowing the procedure of Example 30 and was obtained as a white solid (16%). m.p. 199-201°C. Found:

. 0,64.44; H.6.19; N.18.44%. CuHi 8 N*02 requires C;64.41; H.6.08; N.18.78%.

EXAMPLE 40

5-(5-Chlorosulphonyl-2-ethoxyphenyl)-3-n-propyl-1,6*dihydro-7H'pyra2olo[4,3'd]pyrimidin'7-one

45 The title sulphonyl chloride was prepared from 5-(2-ethoxyphenyl)3-n-propyl-1.6-dihydro-7H-pyra20lo-

[4,3-d]pyrimidin-7-one' following the procedure of Example 8 and was obtained as a white solid (78%). Rf

0.25 (silica;ether).

It was used without further purification.

so EXAMPLE 41
"

. 5-[2-Ethoxy-5-(4-methylpipera^

one

55 The title sulfonamide was prepared from 5-(5-chlorosuIphonyl-2-ethoxyphenyl)-3-n-propyl-1.6-dihydro-

7H-pyra20lo[4,3-d]pyrimidin-7-one following the procedure of Example 9 and was obtained as a white solid

(70%). m.p. 236-239°C. Found: C.54.84; H.6.27; N.18.10. C^sNsOiS' requires C.54.76; H.6.13; N.18.25%^

16
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EXAMPLE 42

3-Bromomethyl-5-chloro-1-melhyl-4-nitfopyrazolB
:

.

.

n Rmmosuccinimide (107 g, 60.0 mmol) was added to a solution of 5-chlcro-1,3-dimethyl-4-nJS^wX -boo tetrach.oride (100 ml) and the so.ution was heated under re ux

wSEwJSSd withvisib ,e fight (150 W tungsten tamp) for 3 days. At ,n,en,als throughout he

Te t on quantities o. benzoy. peroxide (6 x 50 mg) were added. The solvent;.as removec
>

*j£-P*»»

under vacuum and the residue chromatography on silica gel eluting w.th^'T^C^SHlol
,0 and hexane.to give the bromide as an oH-white solid (8.0 g. 63%). m.p. 80-82°C. Found. C.23.95. H.,,05.

N.16^31. Cs H 5 BrClN 302 requires C.23.60; H.1.98; N.16.51%.,

-EXAMPLE 43
'

, s 5.Chloro-3-methoxymethyl-1-methyl-4-nilropyra.zole
•

•

* ~. ^^^..hv |.5<htofOM.methyM-nitrcpyr«o!e'.(5.0 g. 19.6 mmolj in methanol (50 ml)

cooled reaction mixture was filtered and the filtrate evaporated under vacuum. The residue was part.t oned

requires C.35.05; H.3.92; N.20.44%.

25

30

05

EXAMPLE 44

5-Cyano-3-methoxymethyl-1-methyl-4-nitropyrazole

A solution of 5<h!oro-3.metho:...^emyl.l.methy
|.4.nitropyrazole (205 mg/l.O mrnol),

nide (130 mg, 2.0 mmol) and 18-crown-6 (10 mg) in acetonitrile (2 mi) was^heate^^^^
The olvent was evaporated under, vacuum and the residue partitioned^"^^^^^
water (20 -ml) The organic phase was separated, dried (MgSO*) and evaporated under vacuum the the

Sdu h^atograpLd on'silica gel eluting with a 1:1 mixture of ethyl ac*^
the crude product with ether provided a yellow solid (38 mg. 19%). m.p. 48-50°C. Found. C.42.89, H.4.15.

N.28.78. C7H3N4O3 requires C.42.86; H.4.1 1; N.28.56%.

EXAMPLE 45
"

40 4'Amino-5-cyano-3-methoxymethy1-1-methyfpyra2Qle

The title compound was prepared from 5«yan*3-methoxymethyi-^^

procedure of Example 5 and was obtained as an off-white solid (68%)/ m.p. 82-84'C. Found. C.50.81.

H.6.13; N.33.94. C 7 HioN*0 requires C.50.59; H.6.07; N.33.72%

45

50

55

EXAMPLE 46

5'Cyano-4-(2*ethoxyben2amidoh3-methoxymethyl-1-methylpyrazole

The titfe compound was prepared from 4-amino-5-cyano.3.me.hoxymethy.-1T^^ttzl
the procedure of Example 6 and was obtained as an off-white solid (61%). m.p..103-105 C. Found. C.61.21.

H.5.98; N.17.80. Ci t H, 8 N«03 requires C.61.13: H.5.77; N.17.83%..

EXAMPLE 47

5-(2.ElhoxyPhenyl).3-methoxym9
thyM-methvl-1.6-dmydro.7H.Pyrazolo[4.3-d1Pyrimi

din.7.one

The title compound was prepared from 5
-cyano-4-(2-ethoxybenzamido)-3-methoxymethyM-methy|.

17
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Dvrazole following the procedure of- Example 7. via in situ generation of the 5-primary am.de derivative, and

. was obtained as a white solid (38%). m.p. "leTHei'C. .
Found:. C.61.35; H.5.75: N.17.98. C-

(H.sNiOjrequires C.61.13: H.5.77; N.I 7.83%.

S EXAMPLE 48 ,

3.Methoxymethyl-1-methyl-5-[S-(4-methylpipera2inylsulphonyl)-2-ethoxyphenylH.6-dihydro-7H-pyra2olo[4,3-

d]pyrimidin-7-one

5.(2-Ethoxyphenyl)-3-methoxymethyl-1-methyl-l.6-dihydro-7H-pyra2Olo[4.3-dlpyrimidin-7-one',(470 mg.

1 50 mmol) was dissolved in chlorosulphonic acid (3 ml) at 0°C; The solution was stirred at room

temperature for 2 hours, then' cautiously added to ice-water (50 ml). The resulting solution was neutralized

with saturated sodium carbonate solution, then extracted with a 20:1 mixture of dichloromethane and

methanol (2 x 50 ml). The combined organic extracts were evaporated under vacuum and the residue was

dissolved in ethanol (5 ml) and the solution treated with N-methylpiperazine (450 mg. 4.5 mmol). After 1

hour at room temperature the solvent was evaporated under vacuum and the residue chromatographed non

silica gal eluting with a mixture of dichloromethane. methanol and aqueous ammonium hydrox.de solution

• (90-10-1 by volume). Trituration of the crude product with ethyl acetate gave' the title compound as a white

solid (49 mg. 7%), m.p. 198-199°C. Found: C.52.94; H.6.04; N.1 7.67. C 2 ,H 28 N 605 S requires C.52.93:

H;5

'Also

N

isolatld following chromatography and crystallisation from a mixture of ethyl acetate and methanol

was ^-hvrir0xvmethvl-1-methvl-5-[5-(4-methylpiperazinylsulphony
l)-2-ethoxyphenyl]-l,6-d.hydro-7H-

, pyra20lo[4.3-dlp7n-midin-7-one as a white solid (51 mg. 7%). m.p. Zua-210°C. Found: U.S..S4; H.5.,7;

N.18.05. C2oH«NsOs S requires C.51.94; H.5.67; N.18.17%.

JO

is

25

30

35

EXAMPLE 49

1-Ethyl-3-n-propylpyrazote-5-carboxylic acid ethyl ester

This pyrazoie was prepared from S-n-propylpyrazole-S-carboxylic acid ethyl ester and diethyl sulphate,

following the procedure described in Example 1, and was obtained as a colourless oil (72%). Rf 0.5 (silica;,

ethyl acetate, hexane; 1:1).

EXAMPLE 50 .
. .

'

1-Elhyl-3-n-propylpyrazole-5-carboxylic acid

This carboxylic acid was prepared from 1 .ethyi-3-n-propylpyrazole-5-carboxylic acid ethyl ester, fojlow-

ing the procedure described in Example 2. "and was obtained as a pale brown sol.d (89%). m.p. 73:77 u

40 Found C. 58.62; H.7.69: N.15.23. CH„N 202 requires C.59.32; H.7.74; N.I 5.37%.

EXAMPLE 51 . r

45

1 -Ethyl~4-nitro-3-n-propyIpyrazole-5-carboxylie acid

*

The title' compound was prepared from l^thyl^n-propylpyrazole-S^arboxytic acid. ^Iwiy

procedure described in Example 3. and was obtained as a colourless solid (96%). m.p. 120-123 C. Found.

C.47.61; H.5.81; N.18.54. (^HuNaO* requires C.47.57; H.5.77; N.18.49%.

50 EXAMPLE 52

1'Ethyl-4»nitro-3-n-propyIpyrazole'5-carboxamide

• The title amide was prepared from l-ethyl^-nitro^r.-propylpyrazole-S-carboxyiic acid.

55 procedure described in Example 4. and was obtained as an off-white solid (86%). m.p. 119-120 C. Found.

C.47.38; H.6.18; N.24.34. CaHuNiOa requires C.47.78; H.6.24; N.24.77%

EXAMPLE 53

18
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10

4-Amino- 1 -ethyl-3-n-propylpy ra2Qle-5-carboxamide

The title compound was prepared from i^myM-nilro-in-propylpyrazole-S-carboxamide. by the proce-

dure described in Example 5. and was obtained as an off-white solid (100%). m.p. 93-97°C. Found: C.55.17;

H.8.34: N,28.93. C9 H 16 N*0 requires C.55.08; H.8.22; N.28.55%.

,
EXAMPLE 54 .}

4-(2-Ethoxyben2amido)-1-ethyl-3-n-propylpyrazole-5-carboxamide
"

.

>

The title amide was prepared from 4-amino-1-ethyl-3-n-propy!pyra20le-5-carboxamide and 2-ethoxyben-

20yl chloride, following the procedure described in Example 6. and was. obtained as a colourless solid

(73%). m.p. 139-141°C. Found: C.63.03; H.7.15; N.16.50. C 18 H 2 .N*0 3 requires C.6277; H.7.02;- N.16.27%.

15 EXAMPLE 55

• 5-(2-Ethoxypheny1)-Vethyl-3-n-propyM.6-dihyd

The" title compound was prepared from. 4-(2-ethoxyben2amido)-1-.ethyl-3-n-propyipyra20lo-5-carbox-

20 amide following the procedure of Example 7, and was obtained as a colourless solid (46%). m.p.
.

112-

114°C. Found: C.66.59: H.6.85; N.17.26. C,8H22 N*0 2 requires C.66.23; H.6.79; N,17.17%.

EXAMPLE - 56 \
•

2S 5-(5-Chlorosu1pho^

The title compound was prepared from 5-(2-ethoxyphenyl)-1-ethyl-3-n-propyl-1.6-dihydro-7H-pyra2olo-

[4 3-dlpyrimidin-7-one following the procedure of Example 8. and was obtained as a methylene chloride
.

solvate (86%), m.p. 170-172°C. Found: C.49.82; H.4.84; N, 12.77. C, 8 H 2 tCIN 4 0*S; 1/6 CH 2 CI 2 ' requires.

30 C.49.70; H.4.90; NJ2.77%.

'

EXAMPLE 57

5-[2-Ethoxy-5-(4-methylpipe^

35 pyrimidin-7-one

The title sulphonamide was prepared from 5-(5-chIorosulphonyl-2-ethoxyphenyl^1-ethyl-3-n-propyM,6-

dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one and N-methylpipera2ine following the procedure of Exampw- 9

'

and was obtained as a colourless solid (43%). m.p. 160-162°C. Found: C.57.24; H.6.17; N.16.83.

40 C23H32 N60«S requires C.56.54; H.6.60; N.17.20%. Rf 0.35 (silica; dichloromethane. methanol; 9:1).

EXAMPLE 53

5-{2-Ethoxy-5-[4-(2-hydroxyethy^^^^

45 [4,3*dlpyrimidin-7-one *
. . . • -

The title sulphonamide was prepared from SHS-chlorosutphonyl-^ethoxyphenylhl-ethyl-S-n-propyl-I.e-

dihydro-7H Pyra20lo[4.3-d)pyrimidin-7-one and N-(2-hydroxyethyl)pipera2ine following the procedure of

'

Example 9 and was obtained as a colourless solid (88%). m.p. 191-193°C. Found: C.55.74; H.6.55; N.ib./a.

:.50 C 24H 3iN 6 05S requires C.55.58; H.6.61; R16.20%. '

.

M

Claims

1. A compound of the formula:

55
'

19
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(I)

wherein

R 1 is-H, C1-C3 alkyl, C3-C5 cycloalkyl or Ci-Ca perfluoroalkyl;

R2 is H, Cx-d al.kyl optionally substituted by -OH, C,-C 3 alkoxy or C 3 -C 6 cycloalkyl, or C,-C 3

perfluoroalkyl;
1

R3 is Ci-Cs alkyl, C 3-C6 alkenyl, C 3 -C6 alkynyl. Cs-C? .cycloalkyl; Ci
:
C« -perfluoroalkyl or (C 3 -C 6

cycloa!kyl)Ct-C5 alkyl;

R* taken together with the nitrogen atom to which it is attached completes a pyrrolidinyl, piperidino.

morpholino. or 4-N-(RG )-pipera2inyl group;

R5
is H. C1-C4 alkyl, C1-C3 alkoxy. NR 7 R8

, or CONR 7 R8
;

R* is H. C1-C5 alkyl. (C,-C 3 alkoxy) C2 -C 6 alkyl. hydroxy C2 -C fi
alkyl. (R 7 R8 N)C2-C6 alkyl, (R 7 R8 NCO)-

C,-Cs alkyl, CONR7 R 8
. CSNR 7 R8 or C(NH)NR 7 RS

;

R 7 and R8 are each independently H, C-C* alkyl. <Ci-C 3 )a!koxy)C2 -C4 alkyl or hydroxy C 2 -Ct alkyl;

and pharmaceutical acceptable salts thereof.

A compound as claimed in Claim 1 wherein H x
is H. methyl or ethyl; R2 is C,-C 3 alkyl optionally

substituted by OH or methoxy; R3 is C 2 -C 3 alkyl or allyl;,

R

4 taken together with the nitrogen atom to

which it is attached completes a piperidino or 4-N-(R6
)
piperazinyl group; R5

is H, NR 7 R8 or CONR 7 R8
;

R'is H. C-C3 alkyl. hydroxy C 2-C 3 alkyl. CONR7 R8
. CSNR7 R8 or C{NH)NR 7 R8

;
and R 7 'and R8 are

each independently H or methyl.

A compound as claimed in Claim 2 wherein R 1
is methyl; R2

is n-propyl; R3
is ethyl, n-propyl or allyl;

R 4 taken together with the nitrogen atom to which it is attached completes a 4-N-{R6
)
piperazinyl group;

R5
is H; and R6

is H, Ci-C3 alkyl or 2-hydroxyethyl.

A compound as claimed in Claim 3 wherein said compound is selacted from:

5-[2-ally!oxy-5-{4-methyIpiperazinylsulphonyl)phenyl]-i -methyl-3-n-propy!-1 ,6-dihydro-7H-pyrazolo-

[4,3-d]pyrimidin-7-one;

5-[2-etooxy-5-(piperazinylsuIphonyl)phenylH^

pyrimidin-7-one;
*

5-[2-ethoxy-5-{4-methyipiperaziny

[4,3-d]pyrimidin-7-one:
'

-

5.{2-ethoxy-5-[4-(2-propyl)piperazinyIsulphonyl]phenyl}-1 -methyl-3-n-proyl-1 ,6-dihydro-7H-

pyrazolo[4,3-d]pyrimidin-7-one;

5-{2-emoxy-5-[4-{2-hydroxyethyl)piperazinylsu!phonyl]phenyl}-1-methyl-3-n-propyl^

pyra2olo[4,3-d]pyrimidin-7-one;

1-methyl-5-[5-pipera2inylsulphonyl)-2-n-propoxyphenyl]-3*n-propyl-1,6-dihydro
;7H-pyraz

pyrimidin-7-one;

and 5-{5-[4-(2-hydroxyethyl)pipera^

. 7H-pyrazolo[4,3-d]pyrimidin-7-one,

and pharmaceutical acceptable salts thereof.

20



EP 0 463 756 A1

5 A pharmaceutical composition comprising a compound. of the formula 0) or a pharmaceutical!/

acceptable salt thereof, as claimed in any one of Claims 1 to 4, together with a pharmaceutically

acceptable diluent or carrier.

s 6 ; A compound of the formula (I) or a pharmaceutically acceptable salt thereof, as claimed in any one of

Claims 1 to^ 4, for use in medicine, particularly for the treatment of angina, hypertension, heart fa.Iure or

atherosclerosis.

7 The use of a compound of the formula (1) or a pharmaceutically acceptable salt thereof, as claimed in

,o any one of Claims 1 to 4. for the manufacture of amedicament. particularly for the treatment of angina,

hypertension, heart failure, atherosclerosis, stroke, peripheral vascular disease, conditions of reduced

blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic rhinitis, glaucoma or d.seases

characterised by disorders of gut motility.
*

js 8. A compound of the formula: .

20

25

30 v wherein FV and R2 are as claimed in Claim 1 ; R3 is as claimed in Claim 1 and is also H, and Y is

chloro. bromo or fluoro.

9.
' A compound of the formula:

35

40

O*
3

HN

45 wherein R 1 and R2 are as claimed in Claim 1. and R3 is as claimed in Claim 1 and is also H.

Claims for the following Contracting State: ES

1. A process for preparing a compound of the formula:

50

55
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'wherein. _ _,,
"„ ;'. •

'
' -•

. .

R' is H CrCj alkyl, Cj-Cs cycloalkyl.or Ci-Gd perfluoroalkyl; . .
• .-•

„, V t'

% !s H C,-Cg alkyl optionally substituted by OH, C-C,, alkoxy or C 3 -C6 ,cycloalkyl. or CVC,

T£'t£w^ alkeny. C,* a,kyny>; C 3-c/ cydoalkyl, C,* periluoroa.ky, or -(C 3 -C 6

^Se^^'S, .Ha nitrogen atom to which.it .attached xompie.es a pyrroiidinyK pipe^ino.

mor'pholino. or 4-N-(R 6 j-piperazinyl group;

wherein R\ R2 and R3 are as previoul

the formula:

,ly defined and Y is chloro. bromoor fluoro. with a compound of

HK R

'

wherein * and R5 are as previously defined, and optionally converting the required product to a

. pharmaceutical^ acceptable salt.

22
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tically acceptable salt.

3. A process as claimed in Claim 1. or Claim 2 wherein R\ R* and R5 are as claimed in Claim 1, and'R3
is

as claimed in Claim 1 or Claim 2, wherein R2 contains an acetyl- or benzoyl-protected hydroxy

substituent. said protecting group being subsequently removed by base hydrolysis before optional

conversion of the required product to a pharmaceutically acceptable salt.

4.
' A process as claimed in any of Claims 1 to 3 wherein R 1

is H, methyl or ethyl; R2
is C1-C3 alkyl

optionally substituted OH or methoxy; R3
is C2-C3 alkyl or ally!; R 4

taken .together with the nitrogen

atom to which it is attached completes a piperidino or 4-N-(R6
) piperazinyl group; R5

is H. NR 7 R8 or

. CONR ; R B
; R 6

is H.X1-C3 alkyl.hydroxy C2-C3 alkyl, CONR'R8
, CSNR 7 R a

or. C(NH)NR 7 R8
; and R 7 and

R 8 are each independently H or methyl.

5. A process as claimed in Claim 4 wherein R 1

is methyl; R2
is n'-propyl; R3

is ethyl, n-propyl or ally!; R*

taken together with the nitrogen atom which it is attached-completes a 4-N-(Rs
) piperazinyl group; R5

is

H; and R6
is H, C1-C3 alky! or 2-hydroxyethyl.

6. A process as claimed in Claim 5 wherein said, compound of formula (I) produced is selected from:

5-[2-allyloxy-5-(4-methylpiperazinylsulphony

[4,3-d]pyrimidin-7-one; '
. . ,

5-[2-ethoxy-5-(pipera^inylsulphonyl)phenyl]-1-m^

• pyrimidin-7-one; r

• 5-[2-ethoxy-5-(4-methylpiperazinyIsuiphonyl)ph

[4,3*d]pyrimrdin-7-6ne;

5-{2-ethoxy-5-[4-(2-propyl)piperazinytsulphonyl]phenyl}M-methyl-3-n-propyl-1.6-dihydro-7H-

pyrazolo[4,3-d]pyrimidin-7-one;

5-{2-ethoxy-5-[4-(2-hydroxyethyl)piperazinylsulphony^

pyrazoIo[4,3-d]pyrimidin-7-one; -

1-methyl-5-[5-piperazinylsulphonyl)-2-n-propoxyphenyl]-3*n-propylM,6-dihydro-7H-pyrazolo[4 t3-d]-

pyrimidin-7-one;
t

'
r and 5-{5-[4-(2-hydroxyethyl)piperazinylsulphonyl]-2-n-propoxyphenyl}-1-methyl-3-n-propyl-1,6-dihydro-

7H-pyrazolo[4;3-d]pyrimidin-7-one,

and pharmaceutically acceptable salts thereof.

Claims for the following Contracting State: GR

1.' A process for preparing a compound of the formula:

l

wherein

R 1
is H, C1-C3 alky! t C 3 -Cs cycloalkyl or C1-C3 perfluoroaJkyl;

R2
is H, Ci-Cc alkyl optionally substituted OH. Cv-C 3 alkoxy or C3-C& cycloalkyl, or C.-C 3 perfluoroal

kyl;
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R3
is Ct-Cc alkyl, CrCc alkenyl. C 3 -C6 alkyhyl, C 3 -C? cycloalkyl, Ci-C 6 perfluoroalkyl or (C 3 -Cs

cycloalkyf)Ci-C6 alkyl;

R* taken together with th nitrogen atom to .which it is attached completes a pyrrolidihyl, piperidino.

morpholino, or 4-N-(Rs )-piperazinyI group;
,

5 • R5 is H, Ci-C* alkyl, C1-C3 alkoxy, NR7 Rfl

. or CONR7 R8
;

[-'•''
Rs

is H. Ci-C* alkyl. (C,-C 3 aikoxy)C2-C< alkyl, hydroxy C 2 -C6 alkyl, (R 7 R8 N)C2-C« alkyl. (R7 R 8 NCO)-

Ct-Cc alkyl, CONR 7 R8
. CSNR7 R8 or C{NH)NR7 R8

;

R 7 and R8 are each independently H, C1-C4 alkyl, (C1-C3 alkoxy)C2 -C4 alkyl or hydroxy C2-C4 alkyl;

and pharmaceutical^ acceptable salts thereof, which comprises reacting a compound of the formula:

10
'

i.

,

'
-

20

wherein R\ R2 and R3 are as previouly defined and Y is chjoro, bromo or fluoro, with a compound of

25 the formula:

30

35 , wherein R* and Rs are as previously defined, and optionally converting the required product to a

pharmaceutical^ acceptable salt.

Z A process as claimed in Claim 1 wherein R\ R2 R* and R5 are as claimed in Claim 1 and R3
is H.

followed by O-alkylation of the phenol and optional conversion of the required product to a pharmaceu-

40 ticatly acceptable salt

3. A process as claimed in Claim 1 or Claim 2 wherein R\ R* and Rs are as claimed in Claim 1/and R3 is

as claimed in Claim 1 or Claim 2, wherein R2
. contains an acetyl- or benzoyi-protected hydroxy

substituent, said protecting" group being subsequently removed by base hydrolysis before optional

45' conversion of the required product to a pharmaceutical^ acceptable salt.

4. A process as claimed in any of Claims 1 to 3 wherein R 1
is H. methyl or ethyl; R2 is Ct-C3 alkyl

optionally substituted OH or methoxy; R3 is C2-C3 alkyl or allyl; R* taken together with the nitrogen

atom to which it is attached completes a piperidino or 4-N-(R6 )
piperazinyl group; R5 is H. NR7 R8

;
R6

so . is H. C1-C5 alkyl, hydroxy C2-C3 alkyl, CONR 7 R8
. CSNR7R8 or C(NH)NR7 R8

; and R 7 and R8 are each

independently H or methyl.

5. A process as claimed in Claim 4 wherein R' is methyl; R2 is n-propyl; R3
is ethyl, n-propyl or allyl: R4

taken together with the nitrogen atom to which it is attached completes a 4-N-(R6 )
piperazinyl group; R5

55 is H; and R6
is H, Ci-Cj alkyl or 2-hydroxyethyl.

6. A process as claimed in Claim 5 wherein said compound of formula (I) produced is selected from:
.

5-[2-allyloxy-5-(4-methylpi^^
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TO

15

7H-pyrazolo[4,3-d]pyrimidin-7-one,

and pharmaceutically acceptable sails thereof.
1

.

"

7. A compound of the formula:

20

25

30

wherein R 1 and R2 are as claimed in Claim 1, R3 is as clai

chloro. or bromo or tluoro. .

med in Claim 1 and is also H, and Y is

8. A compound of the formula:

35

40

45

wherein R 1 and r: are as claimed in Claim 1. and R3 is as claimed in Claim 1
and is also H.

55*
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